Differential increase of steroid sulfatase activity in XX and XY trophoblast cells from human term placenta with syncytia formation in vitro.
Steroid sulfatase (STS, EC 3.1.6.2) catalyzes the hydrolysis of the sulfate ester bonds of a variety of sulfated steroids, such as cholesterol, dehydroepiandrosterone, and estrone sulfate, a reaction influencing fertility and breast cancer in mammals. The activity of the enzyme is substantially elevated in placental syncytiotrophoblasts and is lower in other somatic cells. The polypeptide sequence of the enzyme is encoded by a gene located on the distal short arm of the human X chromosome. Prior studies have shown that the STS gene escapes X-chromosome inactivation. We studied the expression of the STS gene in primary cultures of cytotrophoblasts from human term placentae and compared it with the expression of autosomally encoded placental alkaline phosphatase (PALP) and X-linked glucose-6-phosphate dehydrogenase (G6PD). During 90 h in culture, the mononucleated cytotrophoblast cells did not proliferate, but differentiated into multinucleated, syncytiotrophoblast-like cells. STS activity in freshly isolated cytotrophoblasts was low (about 17%), compared to placental tis- sue, and about 1.7-fold higher in female than in male cells. During cultivation, STS activity increased 2- to 3-fold in female, but not in male, cells. PALP activity was very low in freshly isolated cytotrophoblasts (about 5% of placental tissue), and no significant difference between female and male cells was detectable. Within 90 h in culture, PALP activity increased in all preparations about 2- to 4-fold. G6PD activity in freshly isolated cytotrophoblasts showed great variation among preparations, and no significant difference between female and male cells was detectable. In both male and female cells the activity declined to about 50% of initial activity during cultivation. We conclude that human cytotrophoblasts in primary culture show a sex-specific regulation of STS activity, perhaps as a unique feature of the STS gene. The cytotrophoblast system may offer a new possibility to study the regulation of STS gene expression.